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mmM 4 1 
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Z&trmWLfr'Btk&m*? ho 
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mtrnm^Ty -fom^MMik, xnttit-e^m^ mmrnvmrngr^ML 
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t -y ~f t > 
[If*:* 9 ] 

[If l 0 ] 

[ff 11] 
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[If i 2 ] 

[ft 4] 
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[lf 1 3 ] 

K 7 "f T -< OTO&v> L^jSfffl-c**. If « 1 lXlil2 ^IBttcoM^fMMJo 
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umm 1 4 ] 

11-13 (D^irtifrKmmvmwifrmfcm&t, 

flE ji*J * A » fc, * <D 1*1 $ | * Bl *HrI £ TO K T «M 1" S > JIM ## 



mtE# 2005-3014381 



4f Eg 2004-324327 ' — V ; 1/ 

[0 0 0 1 ] 
[ 0 0 0 2] 

* v * ^coiiMt^ti^ < £n b ftx v> & •eopi n Bjn-e & v> 0 ^ t * ^ 
8f^^75;M^7>y^y (PRENCSO) #lft^fiis#\ ^^i:7 

-f ij ^---tf^fp^ L> $ ^Lachrymatory factor synthase (LFS) (Nature 419, 685, 2 
002:^#lt» l) timm-r%Z.tK X Vmmmfr (Thiopropanal S-Oxide) ^H^L 
, * v * ^co jSfe'|4^H» $ tL & (^&330305-S§-<2?#ft : #f1%£m 1 ) o £ <D ? v * ^ 
#MJ&^Thiopropanal S-Oxidefiff Ht4"?r& & ^ ^©Mi^ ^H.I&W±#0$i 

reflex loopt LT^n^fL^vH^^O^#^, SP^IIStffi 

<o&?&m-m& - w&mwm - mm-fr b & & mmm& zir l x^f % t> ti& <d t m*. % 
m Lte&hi&zkmm Km § > ±&mmKmmRvmm wltv^ 0 mm^frmm&te 

fx * o £ ^cl«^^6<li4 So'tt «\ ^±2200^ A O M^g^lfiS §iitv^ 0 

[0 0 0 3] 

[#Sr^tt 1 ] #I^fil3330305-i-<2r^ 
[^#t^5:K 1 ] Nature 419, 685, 2002 

[0 0 0 4] 

mm * nikir 2>tz#> <D^m 

[0 0 0 5] 

lx ? ^^omm^^-um'MZKR^ir^m zm^tzo -^m^, ^^^m b 
titzo (vum&^mmRwmxmijnL, Lfr&mm& j gA<Dmm-m±x&-ofz 0 ^ 
oM*fi, mmmmficfr-timmfrmommh Lttit^ o , * tz^^m k x zmwm 
m§m) tfrn^ztZTF-tttisK, mmwmm^mm^mk^KimLfzm^Kit 
fe^Fi^i t ^ 4 i t ^t^t ^ 0 (2)nmm%-*mmLx^%\,>m<Dm (mm 
mm) K&^xi>m%LfrWi%:-£titzo ztut, mmmmm^m^mm^mm^^i-^> 
- 1 zis-m u f&mn t Lxjs^fzm&K-m^ffimn^m bti&zt, Rzf^^mo 

t^<DMBJzRI,%irBmz'=>^xWimLfzo ^(O^^ %l<d bfttz 0 (3) K 
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tt * Trcf o (5) tK7^7>fIft© HQ -e, S Rfl6iRjfc#-<0JW» O 

wjzf^jtj mm^fs^K.^^. t *m%i-z> tt^K, y^^t^ <Dm&&<D*m% 
a m# iz*t l x i> mmwmj&froftm Mmx$> o t , ig&m kmbw *r&z%^£ 

3& f *<, (ilto) &«^3&«iriBfca*o 

[0 0 0 6] 

TT?*fL{f K9>r r-r tmmzti&o ^w-^* Mi^^ai* mwtmKW 

mmmw (&mm) t Lx&mzmmx <dx$>& z. t &m t a o *:«, mmm 
*mmLizfemfrmik&mtei&&9knt%2> 0 ^(Dx^K^mn^h^mtKx^x, ? 

[0 0 0 7] 
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[3] f7^7^m^i,, iiixai2iK%m<omnLi^mmmnmo 
[ 4 ] [i ] ~ [ 3 ]^-ffi^Kmm<om^m^m^m t , 

[ 6 ] [ 1 ] ~ [ 3 ]© wf ft* fclBtt*>iR«#ifcfc3iyBiai SrW*OBR^*»i-**»^ t- 

[7] W«l©^©Ilfff§i (WIM^Mi) ^gt^»gt^il^ 
[ i ]~[3 ]©v^*L^t=E«oiR«^ttafcMi^«r^*oiRt*»i-a#»^^ ? y 

[ 8 ] [ 1 ]~ [ 3 ]ov>rtL^K|B|ftO««^^afefflttllS*^OBR^**-t--&#»^ t- 
[9] MIt^*^\ It^^^^XCl^fi^licig^S, [7]Xti[8]tz|a<R 

[10] mmnm. <^mzmr MmmwLfrw&&mpzm<vBmmmmmt l zmM%ti& 

. c 5 ] ~ [ 9 ] <D^-ftifr k mm ^mwLftmtk^&o 

[ii] ar^^ts^ii^w^twt LT^trmwifrmfemm : 
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fit. ^(DRteRmwasoT ^^^mzm-to 

Mb 4] 



[13] F7-f7^f©Wv>LMffi^^, [1 l]Xf±[l 2]^wfi«<^«^Mat 
[14]_[11]~[13] ©v^f^i* ^fett^M^MM^iJ t . 

[0 0 0 8] 



©r) ttfrftv cttzj&mzti&o i^i: r K 9 -< T -f J fctt, R« OS) oStWSifcti 

©JlitlfS*. 81^37:765-770, 1995) o F5 4 T4 t (i— |gjc > Wkm^MtM 
^JuMMteftlif h ii (Lemp M : Report of the National Eye Institute/Industry worksh 
op on Clinical Trials in Dry Eyes. CLA0 J 21 : 221-232, 1995) , itu^Cfi, v^- 
^P>«t»ifcl±> ^> x - ^ V >ItPJy^.©Hii>I K 7 7 , 
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^-AJIM^, &*e>mmiZ£Z!&E7fZ&$t 1 imB<Dffi& [VDT (Visual display 
terminal) izMMLtz T 4 *^tr] , ny^hVX^ U 

[0 0 10] 
Ut5) 




±lB<b^(i. ^^^OffiM^^ Thiopropanal S-Oxide (R=2) RZF^OMB 
it^^m-to Thiopropanal S-Qsidett&Oft^-e^ES *l£ 0 

[ft 6] 




0 1 tf^'TF-tJ: a ^ ^v^^FoflSjRjsK5-c* & Thiopropanal S-Oxidefi 7;l^;vit 
©*3SKThioalkanal S-OxidefcP^fdrfLSflSjSSr^L, ^OflliHb'g-^^ < oj$»3fcfl£-$- 
*o £*LS><&SM*ffrfr»(&ifiT\ Thioethanal S-Oxide(l), Thiobutanal S-0xide(3), Th 
iohexanal S-0xide(4) Kovtli, Thiopropanal S-Oxidefc raaUcMRttji*** 1 1 
#$*LTV>* (J. Agr. Food Chem. 19, 269-272(1971)) 0 

Thiopropanal S-Oxide&CF^OMftfb^SrSe-t £ Offc<frWfc:ov*"Cfi, 35*fc»[j&» 

CioTlftUUv*, Thiopropanal S-teideXV-C-^jRilRfb^WSIIlKJbfco-Cii 
, J. Agr. Food Chem. 19, 269-272(1971). J. Am. Chem. Soc. Vol.118, No. 32, 1996 
7492-7501, #tf*3330305^^*##fc-*-<& * 0 
[0011] 
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#J* LTf^i-^, £ bf-ei* 2>o ^flV&frb LTThiopropanal S-Oxide^^ffli"^^^ 

^iW^tl) o £1% Thiopropanal S-0xide£ |~J. Am. Chem. Soc. Vol.118, No. 32, 
1996, 7492-7501J &cfem£ tL^^^i^ U ^f-;i/-x-^;Vy$mt i"^ 0 ico 

vM^-a^ ft. & Thiopropanal S-0xideii±, J^-f- )\s3L.~-y- ;W#fi£l 1 £>fc^^#"-TrHPLC^ 
ftLt, Thiopropanal S-0xideO tf- (J^T, rWSt'dJ tv^) £fti!!lU i <D 
mm&Z^^^-T-frmWLlju lMtz*) <7M£?>Thiopropanal S-Oxideit LtfflV^ 0 
(HPLC^#) 

: ft?* ioa — 5£ 

^nrm^m^i : mm spd-ioav 

^nvh^^y^ : ft^t CR-5A 

: -b>v^-f4^§£ Pegasil ODS 
mm : 30% MeOH (pH 3.3, TFA) 
'. 0. 6 ml/min 
: 35°C 
^ttiifeft : 210 nm 

&±.co x o KstwiLtzmmiu mn,7oo,ooo<D^^fr^-r-^mm,u m±K^t ft.?>T 

hiopropanal S-0xide<Dm~^M1r&m* imMfzlQ&-5-X>£ & X o Thiopropanal S- 



m, Thiopropanal S-0xide^^)^^^^o $> , JJUKP^Kifc C T^O^i 



d k> ^ r-r om#-ctttt##njt«tLTST*«« < & affiled** , 
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mm. vmrn ^ %> l x & it i£\ l tzsm f<d iz^ k x&fr* m^< ^^tci 

£F?S^1-& £ "CO^W^ jMOTtA £ & & £ X<DWm% fc*£ST& 

[0 0 15] 

xti^^ras^opg, rM*<^Mif^» (mmmmm^m.) s^/xaiiifgi 
x, mm m mr^ m. t mm&m wgmtzm^x, MgiomwL&igmomkMZM-mi- 

fbi) X*) b/hZ^Wr&KVyj 7 4 tmfc-f&c\ktfX&2> 0 ttz^ Ky^T^fjE 
S K £ T ^ i YA <D 1 1 m £ & Wk \z E 5* L T is ii\ rf J 5eX Jf tB £ ;ix fc* 
^iTtioE^ A & ^£H^ hz\h\zX<oXYUT4 <DMmm £ ¥ 056 rTI6 & £ 0 

ft* femrgMMfeXTy mfy^m 23^. 35M&> 4£ilU 

5^m, 6^m, lO^ifc, 1253^ 13^, 145HJU 1553* 

[0016] 

^W^fitlte^ T v 7°J U £ (DX T y ~f\z X o xmfe\^tzm&&%teW& t 

wmLx&^tziEigmmvm {^^(omm^mm) x o m^v^^- f^tm t« 

ifeKE^tLT^j-f:?, M^L^rl-W^i^v^-f tL^E^^A^^^H^^, 
JO 0 1 7] 

^xnwMm^T- y ^<D?^nmmz^ mmM^^mm^m (w^mmRms^m.) *m 
mi-^u-Mr^Mmi&^^y 7°=ht d 0 &±<d*-t y ?°<Dmz, mmftjmmm^M tm 

-ry-f^^, &iz, n&ztitzmkA*, mm^muxmrn^tzmtrnthmL, ^ 

\ YA <D WJ? **B ^ ^ ft tz \z iMmmik L X v^-g, t m 5t L , o * <b 
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[0 0 18] 

®^mzM<Jjm (^-J*n^ ifT^^-^n^ hU-ftiT) (Yokoi N, et 

al. : Reflective meniscometry: a non-invasive method. to measure tear meniscus cur 
vature. Br J Ophthalmol, 83, 92-97, 1999; Yokoi N, et al. : Reflective meniscome 
try: a new field of dry eye assessment. Cornea 19, S37-S43, 2000 ; Oguz H, et al. 

: The height and radius of the tear meniscus and methods for examining these par 
ameters. Cornea 19, 497-500, 2000 ; Yokoi N, et al. : Tear meniscus changes during 

cotton thread and schirmer testing. Invest Ophthalomol Vis Sci 41, 3748-3753, 2 

oooimmm : hv-i^^ -*=u~?-, ^tzh^mmi, 65-6 

6, 2000 ; mmm, W m: Sjogren jE45l#eo*f Lv>*ft3fe8c, *fc & Lv>BR*H6, 15 
15-1523, 1999 ;*#fi«3f : hy-, K7^7^i#PPP, 80K-83K, 2002 

, AT 4m?t<km, *V?3fr\£3.-ft, y&&, 2002 ; #m s Fll-267102-f-&«WJf*# 

tgt^^o (mmm : k 

7^7#*PPP, 25M-28M, 2002, V? 4 T ^y*;Hfa~tt, TS^C, 

2002) *#atr?9*-* ©f®<7)®fj^ *^T##) COMS^»o'<^?S 

3*$Ib,* 107, 526-529, 2003 ; Mainstone JC, et al. I Tear meniscus measurement in th 
e diagnosis of dry eye. Curr. Eye Res. 15, 653-661, 1996 ; Oguz H, et al. I The he 
ight and radius of the tear meniscus and methods for examining these parameters. 

Cornea 19, 497-500, 2000) % >f V?-7xn> hij (m#Mj0 I WM<D4 
y^u* H;-, $,?ztbL^m.m-U, 1337-1338, 1997 ; Yokoi N, et al. : Correlation 

of tear lipid layer interference patterns with the diagnosis and severity of dr 
y eye. Am J Ophthalmol 122, 818-824, 1996 ; W * : Sjogren m®iW<D 

*fLv^*ft, ^-/zhL^mme, 1515-1523, 1999) ^>7^tD7*h>hv-ft ok 

mWb I iU»7Wn7* h^-*-, *fc6LV>flft*Ul, 1043-1045, 1994 ; Yoko 
i N, Kinoshita S: Clinical evaluation of corneal epithelial barrier function wit 
h slit-lamp f luorophotometer. Cornea 14, 485-489, 1995 I *Jf#l!J0 I B&Wt^fe £tt 

m-r^-wMmy^tuy ^ h ^ hv mm^m52mmi, 76-77, 1998) %t**m 

[0 0 19] 

[0 0 2 0] 
[0 0 2 1 ] 

^K^iOflltt, _LfE?>Thiopropanal S-Ox i de$. ^MHfc-^ (KTOft^ 
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[0 0 2 2 ] 

bi>X^Z> 0 JE^{±n VDT (Visual display terminal) f£ilK:# ? BIM<7)f£^<7)|^ 
[0 0 2 3 ] 

%h)&fri)mm±x&z> z tfrh, mmmm<Dmmmi-mxhz>o zzxo r»a«t 
fflj tit, *&w<Dmffl*mmM&.(omzMmffiT. m^-tzwn* <u wtmn^.<o 
WL<vfcmK^mmmmit^-j£Z*£z>z-tx\ m^L-tzmm^mmn^mzmm^ 
■&z>ztz^d o Wz.i$, ^<7)ftM*mzttfaz^?zvmx°m.fc®L*t2>z t&x% 

[0 0 2 4] 

(fiPt>^±«*) (Thiopropanal S-Oxide&OVXJi^oMHt^-tJ 

±m^m*mj&ir2>fzit>te, Mz-if, mm^mmm^i, 700, m(DJ-^)vx.-y-^m 

WLZfi l m±^#f ft & Thiopropanal S-oxideiDm^^ir 1 MMtz *) &-5-X £ & 
X 9 C, Thiopropanal S-oxide^^HjOyl^tMW*^^^^:^ CI & D 

L T , K 9 T ©Iff ^7jc^M^ twash out «r M £ * L# & 

^utiic^wTL, ffimmfc£2>&m^*>mmt%:K>?z ttiz>j&%- 
^^x^/otzmmm^xjimmt^ttzm^^fix^^^) 0 c^-^i-lt, *mm<Dm 

[0 0 2 5 ] 
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a , ^ i; -fe v >^ &ffir#J tLTii*9 SIMM, U > ilfi, INBfcft 

mm ^9^h-J^, ^M. "v>^h-/K ^->f-;k ^ 

->yh-;v, ■v^h-j*. fLU^ f^r^ 3>pn-ff >lf, tr^n>|f) 

, -tjpu-x^^fo (p< -^-fr^n -.x. xf jv-bjvn -x, Kd^ yxf;i/-t;vn - 

A, ^x>ff ^fffl-e| & D p^j^^ij t LX HiM-jt^ y iffl" X7 x. i> a ^ ^n;v 
[0 0 2 6 ] 

[0 0 2 7] 

is^^^v^rti, MM^o^m, mM<Dm.nm, M^^^if^^m-r^ct^x^ 

L < (i 1 ~ 3 m t •$ & £ t UPC § & o ^- v ^ - ;K75f£j& ^ is v> t J±,ft#o^Jbt^g| 

£|J O^J*^^ M * if * #Jt"t- * i t &X § £ o 

[Hi&fll 1 ] 
[0 0 2 8] 

MT'DmtMmxili.m-f&mmi&ft (Thiopropanal S-oxide) J. Am. Chem. Soc. Vo 
1. 118, No. 32, 1996, 7492-7501 KfeicS fl& £Tfl£fcfrJfc Vtz 0 ^7D- 
£IH 2 ^7Jn1-o £<^J&yjv£i3\ 1-propanesulfinyl chloride^-^!" -€> ^ x y ~f 
1) Rj£ 2 Trl-propanesulfinyl chloride^ h%Wz$u'fr (Thiopropanal S-oxide) * 

"^"•5> o 
1-1. KB 1 t:ov^t 

1-propanesulfinyl chloride^O^^;^ ^ — A [11 3 t^i" 0 x.y?^? v — 3 yf^^ 5^ 

7bn7.12g#^tL7t 0 #^tL7tl-propanesulfinyl chloride^, 1 H-NMR"C ■£ ^ft^a 5SM L 

1-2.MJS2 t'ov^T 

_jttrlJ3fe^ (Thiopropanal S-oxide) <D&J$X + - A £|H 4 ^^i" 0 El t'^ Lfc J; d ^jl 
#L-CV^7t Q *H-0*ItC #ibtL7tx^-^;i,ai--7-;V|l^^, Ot: 220hpa(O^#^^^^-x 

- r- ^ * ^* l ,_i^5^ it, w<vmm Km^z mmj&fr^m^ ^-7;^ 
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tLxm^tzo i&mm%-mwt<nmmiu<vmmm±, 1704876 (n=3) x&^tz 0 hplc^#« 

(HPLC*#) 

fffiii : Mm 10 A — 5£ 
^TOltfctBSi : ft?* SPD-10AV 
^ n f 71 y ^ : a# CR-5A 

I ^>~>^.-f4« Pegasil ODS 
W : 30% MeOH (pH3.3, TFA) 
Mil ! 0.6 ml/min 

zajs : 35t: 

fcttlife* : 210 nm 
[HJfefll 2 ] 



HOt^ll t'IlU:lil«*fiILt, «fM^ (Thiopropanal S-oxide) <D\W 
V7ha^^^X (SCL) *fffit5Sttfttf6A (¥*^21.7J8E) **ftfcfc Lfc 



[0 0 3 0] 

lMft«33- (Thiopropanal S-oxide) <D ; mWLftUA^ (^&^ftffcJB<9*&t, f^coli 

3) mm k # £ & ^ mm 
5) mwifrm k^-tlz,* mwm <v fm 

[0 0 3 1 ] 

3. imcfim • wm^m 

mmmm&zmsKTFi-o msaitmmm^i (mvm) <D$mmx$>2> 0 ttz 

KtoZ ^Iij5cm. BlfM^tt@^4. 5cmCOR^ic-e* £ 0 1 2 <DMm±&mx$> 2> 

^H^l l^*I^fg-c\ ^M&5W^f*J#f£2 0<D±g|5MP^Pi^B#^mtB 

SKOlS^fev^t «©lM££$ix-&o P>]#^2 0 teJi^mn Ltzm* v f 

<r>±M\*. B&^JSffltfJ^KSte-*-* «fc d MM&Wv 2 (El 5 fcjjjr*- J: -5 fc, 

2^oisi$M^^^^^) mm^n^Bb&*^&mmz£.^x^A,timjtt & 

oTV^ 0 |*1#^2 0^±SI5til£#^4.2cmO¥M ; tlR7^T-^^ o ft#£?2 0 OJS 

§|5fiil:S^3.2cmO™mR^T^^,o I*IMf2 0 tt % 5:^2 1 ^iLt^W 
1 1 Cl^^iitV^o ^»#:i 1, S>m%xMl 2, SQ»ftf#2 OfiV^-f^^T^ 

^f^L-cv^Ttfe. z ^x%x. & tz v<Dmftx\ mk%<DmmLxfr^2 o 



[0 0 2 9] 
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m± ^ * m ^ x & <d xmmzm&ir&o 
m m t ram tea c * m & x ^tc^*^) „ 

[0 0 3 2 ] 

3-2. Mf&Ir ^M.(oniimm-M 

mm* -xz xmm^'&vmmimm) : Lm&uum*tfr&t, t=2, 5, io-rgmwit) 

^Hft^-^n^ h y — ^ (Yokoi N, et al. : Reflective meniscometry: a non-inva 
sive method to measure tear meniscus curvature. Br J Ophthalmol, 83, 92-97, 1999 

Yokoi N, et al. : Reflective meniscometry: a new field of dry eye assessment. 
Cornea 19, S37-S43, 2000 ; Oguz H, et al. : The height and radius of the tear meni 
scus and methods for examining these parameters. Cornea 19, 497-500, 2000 ; Yokoi 

N, et al. : Tear meniscus changes during cotton thread and schirmer testing. Inv 
est Ophthalomol Vis Sci 41, 3748-3753, 2000 ; I * n * h V - t 

*-7s^i*~$~, tbtzb^WMn, 65-66, 2000 ; mmm, t»tt ^iSjogren^E 
m&Offi LW^fi, &fzh X^^WMlb, 1515-1523, 1999 ; m^MW I * Ml 
-. F7^7^t*PPP, 80K-83K, 2002, K 9 << T A WR<kM , ^yAJUf^-ft 

%Cm, 2002 ; #Pi¥ii-267i02^f^^#Bs) triM^i" & -r tK£oX, mm.B^M 

t&T*£ Lfri> ?-Yv Y £360° E!|z;£« £ t § £ 7t#>, BIOT^f^^tt 
fc & ^ & * £ -g-OIEM^ ^ T -7°n - f- L & ifi h ¥7** KWM~? & c. b 

oT, VTJisfJ J*<D@L*Mmfc'?v y ft^;^^|-5 0 ^ - ^ - ^ 

m^n^i&ir x d %x.w^m%zmfmt, sm^wm* t k^-To mm* 
^(Dmmummmx *) j ?*±i l z&2> 0 mmomm* -^t> xommw^mTE. (*-* 

[0 0 3 3 ] 

3-3. M^i^olHffi 

VAS(Visual analog scale; Ocm^rffiJM^ 10cm£?!s11 X § ^V^^v^UM LT, 10cm 
tT^^^-^^^^^t^j^o^cofiS^cm-e^^^fBALTfe^^)^, 4SPf 
(0 : MWtft L. 1 : $iv^UM. 2 : flimtiab^^lf T-^ ^gf, 3 : aifei ^v^iv^u 
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[0 0 3 4] 

(i)#7iu&^£iiiii-£§i (mmm ^mn-mx^-t^ 0 

m<7>mu) h v-&xmm • mm-tZo m&onm (vas) » 

[0 0 3 5] 

3-5 . mm <o mwLfru^ o wm : tijt a 2 ) 
(i) miai ^mn-mx^-r & 0 

o 

(4)|iSttf£^e>M^-^#^<£>-f ^-vo^-fb (flftt^ -^^tt^Hicoiiftn) £ 

[0 0 3 6] 

3-6. JC-I-X. I. gMtO^f : tfeft^S3) 

(1) ®km&fr zmm-r % mi * mnmx^-r %> 0 

(2) ^-7)V*mm^^:2>o 

(3) ±.m<D-%mxmw;$Lft*mi Kmm-t & 0 

[0 0 3 7] 

3-7.fM^i^^^-x.^SCL^#^f^# : 

( 1) mmm. * mn^x^-t & 0 

(2) #»IEfcSCL*igM$i*\ 15^&Cl!:«o 

#oii*n) h v-rnxmrn-mm-rzo mwunmm (vas) mm. 

[0 0 3 8] 

3-8. IW *JlJ»Of£# : #titJjt i 5) 
(l) Mm £m*fc -c & o 

«s60#i^t^-^ o ttz, mmmftmzio%-tx\ mmm.'Rmt 
^^=r^ h v-^-cii^ • mm-t&o (vas) $um^^c^^^B#> 

[0 0 3 9] 

4.,|§m 
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3) IJMt^Swra (ST) |:ov>T(7) ffJSM* *• HI 8 iz^ir 0 H8o^?7m 
ttHRO*^ SCUHJ1T, JSt^lRJftWT^ST^JfcRSfLSo STti, «BI, SCUifflT, X 

14.5, S.O f 13.3(v^-f^fe5p^#)-c*i9, SCLIiEfflT, *BB. 

ftSTTgg L (p<0. 05) o 

4) Mm<onmit, mw&m-vit, tiite^ mt3 , sclt^, 

S^T-^1.5 (p<0.05) "C&!9. ft»TS#Kii^-f fUOi 4c/; 0 Sfc, VAS K J: £ iNffi 
4^P^fFjffit|WI#CD^^#P ) tL7 , i (H9, 0 10) o ft, 19©»^77t 
ti, ffiim^^C^^Tvit £Kov>T, WJIO^, SCUtfflT, W^TOVAS^ib 

0 HU0(i, VASO^b£j£iKL7c79 7-?r&<2>o 

5) «^SO±iinAR (2«\ 5£% 10t> ; 1-^TTOmm) tt^-tl-Pfi, W&X* (0.25( 

), 0.013, 0.0047) , SCL^ffiT-C' (0.24, 0.0092, -0.0017) , tmMWFT"? (0.15, 0. 
033, 0.0098) T&lJ, &B#l8fcflfcI? Lfco 20#m_h^-e § tz W^3BI"e«, gNMIft 
AR^Jf jJULtz (0.30mm) 0 ft, **2^0M?Slf®*WiiSn«:JttS!L^7^ 7 £0 

1 1 o 

[HJfefll 3 ] 
[0 0 4 0] 

ilMJ^ (Thiopropanal S-oxide) ^H^M^M Y^4T4 <DWw.fr% t -^OWlM KR 

tar* Jg» o v> -c^it l fc 0 
LfcfJfc (*Ufc#) 

WkWLM&m 7^16Ml6II[^ct4l5f!l, J!t£lf!), ¥±&62.4^, «~*^O^BR 

m##6M6ll (3p*&21. 7)(fe) fcLTto 
[0 0 4 1 ] 
2. Ifclfcfrft • iF«fe 

(3) W**jRC (ST), 2fctf***»$W*Wj6-t-So 4 **fcl#ft:fc:i0 
^.xn^ h i; -W;X*mm • SB«U «-S-#c75£<7>hJ«1-£o IK, JfelSftOJ&g (VAS) 

(4) Sf£&c, Al±^f«I{E^^v^ fc *«H»*rJE»«Slft*-Cflltt-t-So 

ft, ASiRJft^o**, JW»*lSiC«ST?oi^|BI(ST)0«lje, *ft#W$W<Z>»ll5^ M 

VAS) OfF-fffiti, 2 Kffi«(7)7jfe ra*«5^fe*T?*Jft L/c 0 
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[0 0 4 2] 

3.iBr* 

m^AH ; #) t±-€-*LetLl8.8±9.3, 21.4±9.8T?*»K (9.8 + 1.5) KJfc^T^ 

2) fiJ^<7)fl^{i N Witli, t£Jfr# (3 ; ^{jt) (cJt^T 

i&< m*&m : 1.8, m^s : 1.7, , ®t&mTmKitot% 19, 

ia3feii±&^o*»4«*$tL3a:**o3to vask £&M-e&. £ ra&o 

M^Wb^Tt (mi 4. mi 5) o ft, mi 40^57^, fftiitco^t, *t 

RO'MaE^OVAS^JtRStLao mi 5(D^7 7li, VAScQ}f#£ 

3) MWf^»0±i*PAR(i N AR(2^)-C«^[@cfJ^ : 0.034 + 0.03, M&m : 0. 00042 
±0.04 (^^^{i*t'ttt# (0.25±0.14tJfc^T**ma« (p<0. 05) ) fc *K AR( 

55*)Tt5«ofcftofe[«tnr#-c»i, AR(l^)S-etc*^:t^t9. ARdo^msfJOL ffl 
U *t1ff#6IR+3IR»±iR«[**IIR|Jtj|R*»?)itartLl(IF*>> i©^iiARt;MLTV^^^ 0 ft 
> #^2^#:(75^ftlfgftc7)iij3n«:J:bScL7 , i^9 7^m 1 6 K\ ^iOiilinO « 

^v^(±#^^«^M K? T4 cote JIM W T'f ©TOXIi 

IHJfefll 4 ] 
[0 0 4 3] 

[0 0 4 4] 

1. 

, nm±.-cmm&{$mv%:<%*), mmmmm^^<^z> (Yokoi n, et a i, ajo, 1 

996) o off), l»Bic#9fefKf4®<^#i|tc RftE^Si^S < H#LTV>* nTffett 

[0 0 4 5] 

2-l.^tft^S a 

^-It82Ml23iI £tt78flU #|fr58.4±12.4« (27-80^) ) ZM0.t Lfz a 

£rii & < ) 3&*710UO4|RT* 4 0 
2-2. b 

^-ft35#!)35Bi. (Ittl«, £tt34flk ^*fr61.3±12.9« (27~80jtft) ) *MM.kLfz 0 

[0 0 4 6] 

3.^te 

«R*flll«0#®ttOffHilli*DR-l (SHOT, JUffi) tiUffofeo m&'ik<DlnWk 
±<VMm<DWm*&T<D&m-?%-mL, ML*: : Grade (G)l (Mi:7A-X(;ffI) 

ffiSE4f 2005-3014381 
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; G2 (1/2 Mx.T^o < 0 ; G3 (l/2JJlT*»5>o < 1? ;G4(£:< 

G2, G3, G4^^i-^ft35^j35BItC^L. (Thiopropanal S-oxide) £H 

SLT, iifl^Olilco^tllL/: (#»m^<^Ri: Grade Z&m o 
[0 0 4 7] 

R(mm)(i, 0.273 + 0.104 (¥^ft±II^IM) (Gl,n=30), 0. 171 + 0. 063(G2, n=47) , 0.1 
35 + 0. 049 (G3,n=33), 0. 087+0. 056 (G4, n=13) t M^/h $ wfftfc £ o £ (r s =-0.633, p< 

0. 0001, 0 1 8), 'flfe^^#^L7t35ll(±R^0.15 + 0.07^^0.34±0.20 (TOii + 
Mi> p<0.0001, paired t-test) iCiiinL (0 19) , rSiiO#®^Grade2. 7±0. 7 

1.5 + 0. 6 (m$.±mmmm, p<0.0001, Wilcoxon^^Mima) ^iMfC^^ 
iB^llifStl*: (0 2 0) o 'fSM^#mtyfl:ORi:GradeO'ft^M^0 2 1 Ky^-f 0 £ 
/c, jlfe^ll^ J; £ , R^^btGradecO^kt(7)M#^0 2 2\zmir 0 
[0 0 4 8] 

RtGrade^fi^-^^ffiH^ (9 , IR^MOyIf$fl?|g , :ft^& fc\ ifOfltt^I 
v^t^ $ ^^» o Rte^jiKifJnU MOffMGradeti 

fej&fr (Thiopropanal S-oxide) &&&-fZ>b, mwL8r gi^x, rl?RVAgco#®« 

[*M^J 5 ] 
[0 0 4 9] 

[0 0 5 0] 

1. B» 

V7ha>^^n/>x (scl) mm±Kfrjfc-tz>mmim&rm <^f%fex&& 0 * 

%^mm&$>&c , SCLZ&HmmLfzmzmmj&fr (Thiopropanal S-oxide) 

(Dm&Ko^x&mLtza 

[0 0 5 1 ] 

nmtscL(D^mm^8m (jm, ¥W:2i.4+i.6t) t:\ scLzmnmrninttz 

<Dib, &J&htz?^*^<Di&mj&ft*t^(DU%-* tllLt, • fmMtr^a: 

(^-^^ h U -ffifc =fc Siil^ ft ^mWfc : R) S:0 ? SCL±OMM«J[4 

>^~7xn^ Y')~mz.£Z>mWL7sS<*3-7-i%L<Dmm (l~5-eGrade£Hf : iftv^Grade 
tet*igk'mmmtLX^&c\t *m%^2>) & itKNon-invasive break up time (NIBUT 
) ©iffl£]£?To 7t 0 #SIRtiM^tdT^L7to SCL±OM^^^^7-ft^Gr 
ade^SM^ov^T«0 2 9 ©I *9 Lfe 0 
[0 0 5 2] 

3. InTp: 

*»Kf • ^t?f±R(mm){iO.24±0.07 (W±$RiMg) 36* £0. 54±0. MKigJn L (02 
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yt'MtL (p<0.05, WilcoxonO^JI|If£/f£5E> m 2 4 ) , NIBUT (#) 2.5 + 3.4^ 
h9.1±2. l£^MK&< &ofc (p<0.05, Wilcoxon^-f-JIIfitt;^ HI 2 5 ) 0 WISkWufr 

[ 0 0 5 3 ] 

4. t ti6 

b^ V^X_htf>85ifc»&5ifi&3*l, ^JfWM?'^#>g*#T, \yyX±<Dm^<7)^m t 

ttz, mWkJ&fr (Thiopropanal S-oxide) (Oliiaot, M^mz-miNlr & Z\ b , S 
CL±<7)«0 Grade & « ©Grade ^^bi"^ it, £ SCL_LO NIBUT Wit K M SPi" 

(2)SCL±O««0)*^^it*n> &£K(3)M<£>^5fe'l£<Oif ilk i:^LtftI*«it 
[0 0 5 4] 

[0 0 5 5] 

[0 0 5 6] 

Ty ~?b, 

MmmmxTy7*mMLtzt%frbmmM0.$mMzmc2>tx*<Dmm (st) , x& 

•r y ~f b , 
fb^ 

' Mmmmm^mbmmmfemm&igmbitm^x, wmnmvmm 
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3. r-7^r4 (DMmm^M&hr, mmB^M^mmtjbmmmmtm^^ 

5. ?£«®fi^\ «^-^*^Offl^@^^^M5e$tL^>, 2.-4. CDV^ti 

i.~5. <^v»-rtLji»tciBttojRift^ttoac^^ 0 

•r *J ~7 t % 

fulfiim* f ? :/<3Bf5&$Wfcfc, ttriaM*oM?gif ^fi^itei-^ MW^irite^ 

, 7. ~9. OV^i*tL^t|a«© K9^f T^OfijEfiEO-t-^^o 
[0 0 5 7] 
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[ft 8] 




[ft 9] 




[0 0 5 8 ] 

[HI1] llli, ^*^<D«J&:fr^&& Thiopropanal S-Oxide&O^O^Itft^ 

[02] 02 i±, IttrJUS^ (Thiopropanal S-Oxide) OM70-ti^ 0 

[0 3] 0 3i±, W.WkJ&fr (Thiopropanal S-Oxide) <D&J&Mmz$> If Z> 4>K#: (1- 

propanesulf inyl chloride) (D&$L7, — A -Q%> & 0 

[HI4] 04 ^M-ft: (1-propanesulfinyl chloride) ^M-MJfefr££-J&1-& ^ 

[0 5] I5(i, »MT-ffifflL/S#®ffi#|f 1 £^1- 0 i5aliil»l (H 
TO) ©illl^^to H5bi±ifl^l (EfllfcSD ^«©il^tc 

[0 6] I6it ^iitfffl Lfctf-r^^-^rM -^o»M^^-r 0 

[0 8] 0 8(2, 1mmf&fi-%BMLXfrbMi$k%:mV.2> £ T-OB#^ (ST) 

[09] 09 Ji. ioT^rS3Wafc<JDSg*S:ib|jtL^:^9 7-T?** 

o 

[0 10] 01 Ofi, ffiM^(7)#S^ ioT^^^fiJilio^^^ft^^-r^^^ 

[01 1] 01 1 {2, immfrm:B2fr&<Dmm&%m<Dmmz}k®.Ltzyyyx-$> 
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tb?z77 7X$>& 0 

T BMISl L fctt* £ $ t tz V y 7 X $> 2> 0 

[mi 4] mi 4(4. fftM^co#s(c x^Tgi-f&MMvmm* t-< <dbm 

[mi 5] Hi 5(4, flfiiRJSfi^O#»jC 4 ^XgL-f&MfflL<D^m<7)B&% 

v>&% t imm t (D mxitm l & ^ 9 -7 x& & 0 

[016] 0 1 6 14, «iRj^«"*»2^0iRftK s «*oi«Jp* K9>f Olftftf 

[mi 7] mi 7(4, M?wifWfi<7>±^n^w^b^ r^wittitf^ 

W Jfc«£ L tz if 7 7 x & & o 
[018] m 1 8 (4, mm* -7,^7, mm*m(R) t ltii©#Itt (Grade) fc O 

[HI 9] mi 9(4, «J&53-flIi(~4&, Rft^-^*^ffl^s^S (R) omt* 

182 0] 02 0(4, ««Jft^#»K:J:*, (Grade) OSE-fl:*^ 

t^77T*|)li 0 

J02 1] 02 1(4, mmtizfrBMte £ & , »-7A^if^g (r) <D^tt. 
mfotbrnvwrnte. (Grade) <Dmt<Dm& tftmm, mm^mm-mm 
[02 2] js 2 2(4, mm^mm-K 4 & , (r) o^h» 

(AR) tfe-»g<75#M14 (Grade) <0®ftA (A Grade) fc©B8#*^i- 0 
J02 3] 02 3(4, V7 h 3>*^ h V>X^ffl|Itc45(t^, J: S 

(R) <Dmt*miTo 

[02 4] 02 4(4, *iRj£$NM*KJ:S, 7 7 h 3 > ^ ^ >X±©»^^ 
[02 5] 0 2 5 (4, «$c^#S(C 4-S, 77 Y=ti/?? h V >X_hC9i|#[^NIBU 
[02 6] 02 6(4, (R) Oft^lJ aivM^«Sltl^) 

[m2 7] m2 7(4, V7 h =r>^ huyx±<Dmm^^^.7— tkoftmm (m 
— «Mit^#mifrm) £^i- 0 

[m 2 8 ] m 2 8 (4, V7ha>^M/ >X±C0vI^ONIBUT<7)^M (R— 
J02 9] 02 9(4, V7 h3>^ h ^>X_h<7?rI^OJ¥^t^140fFmfe^ 

[If-^-OTO] 

[0 0 5 9] 

1 1 1 1 2 ^#f£<7>^, 2 0 rtSfr 
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[mi] 

no. mm mm& 



o" 

(1) H 3 C^^S + + Thioethanal ^Oxide 



(2) 



J* 



Thiopropanal iS-Oxide 



(3) 



H*C V 



O 



Thiobutanal ^Oxide 




Thiohexanal j&Oxide 



O 
+ 



(5) >^ ~ Thioacetone & Oxide 




CH 



3 
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[02] 



s 

dipropyt disulfide 



+ so 2 ci 2 



A, 



acetic anhydride sulfuryl chloride 1 -proponesutfinyl chloride acetyl chloride 



Et 3 N 



1-propanesutfinyl chloride 



thiopropanal S-oxide 
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t — V : 



3/ 



dipropyl disulfide(10 g, 66 mmol)£acetic anhydride(1 3.6 g, 0.132 mol)£CH 2 CI 2 (100 mDdjSflQ (-10°C) 




I 

TKJfrLfcsulfuryl chloride(29.7 k. 0.218 mol)£l jfrroSSiH 

I 

1/ *tKU-*— 1?** Jfca-£flUt £t!-T8fc5& (lig.1 OhPa) 
1 1 






(propanesulfinyl chloride) 




(acetyl chloride<hCH 2 CI 2 ) 
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[04] 



diethyl etheKl50ml) (Ctriethylamine( 2.73g )£%sj)0 

1 

propanesulfinyl chloride(3.9g)£:%§j!)a (— 80°C) 

I 

i 

i 



mm 



3£g£Ub(0°C, 10hPa)^-tj-T-80°C-eh ; 7^ 

1 1 
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tB|E# 2005-3014381 




mm-** IK-RKS»*^!(mm) 

mmm2 005 



-3014381 



mm 2004 



-324327 




mtiE#2 0 0 5 - 



3 0 1 4 3 8 1 
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(mo) SVA 
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[011] 
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[112] 



m 

JlL 




CO LO 



CO CM 7— 



o o o 
(uiuj) (2)yy 




o 

CO 



o 

CO 



o 



o 

CM 



jjm 



m 









i 








O 






CO 


■ 




• 



Tllll 



CO lO ^J- CO CM 

o o o © o 



^ o 
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[0 14] 
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J 1 1 i i I 

O CO CO ^ CM O 



(uu) SVA 
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$6 

Wit 
B "B- W 

HI 




O 00 CO t}- CM O 



("3) SVA 
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[0 17] 



>4 



X 



jiuu hoi "nr\ 



eid# 



CM 



LO 
CM 



■v— CO CO 



CM 



CM 

■ 

I 



E 
E 
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ni7j7 

G 

CD 

AJ 




(UJUJ)y 
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[0 2 0] 
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[02 1] 
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[B2 2] 



ran? 

mflN 

G 
a) 

"O 
(0 

O 
< 
AJ 

rr 
< 

G 

■ 

IU>DH 

41 
<R 






inn 

IS 

T 

CM 

^ O o 

ii *j 
< j 

o ° 

8 

8 o . 

o 8 8 

8 I 8 


0.20 0.40 0.60 
A R (mm) Spearman's rank correlatio 


ID* 

J 1 1 1 1 


o o o o 

■ ■ ■ 

CM CO 

1 1 1 
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[124] 
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[El 2 5] 
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[02 8] 
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[02 9] 
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Wife] 
[ftio] 
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ffi m a m i 



1/E 



If 



ft ^ 



[ 0 0 0 1 1 1 4 8 7] 
1993^1 U 1 00 



7^- 



ffl SE#^- £BfIE#2 0 0 5 - 3 0 1 4 3 8 1 



